Quantitative transcriptional analysis of fusing and nonfusing cranial suture complexes in mice.
Previous studies have documented the differences in expression of various genes associated with the process of osteogenesis in fusing and nonfusing cranial sutures, including growth factors, growth factor receptors, and extracellular matrix molecules. Most of these studies were performed in rats, and although the biology regulating cranial suture fusion in mice and rats is presumed to be similar, studies are needed to verify these expression patterns as mice become increasingly utilized for scientific inquiry into the molecular biology of suture fusion and patency. The purpose of this study was to determine the differences in expression of several genes known to be critical to osteoblast biology. Posterior frontal and sagittal suture complexes (including the associated dura mater, suture mesenchyme, and osteogenic fronts) were isolated from 5-, 15-, 25-, 35-, and 45-day-old male CD-1 mice (n = 8 per age; n = 40 total). Total cellular RNA was extracted and converted to cDNA. Quantitative real-time reverse transcriptase polymerase chain reaction was then performed for the following genes: transforming growth factor beta1 and beta3, fibroblast growth factor receptor 1, Runx2,Osteopontin, and Osteocalcin. Expression of all genes examined was increased significantly in the posterior frontal suture as compared with the sagittal suture. Peak expression for all genes was observed on day 25. These data demonstrate that the expression of osteogenic growth factors, growth factor receptors, transcription factors, and extracellular matrix molecules is increased in the fusing posterior frontal suture in mice.